Functional Genomics of Mycobacterium tuberculosis Using DNA Microarrays.
Completion of the sequence of the entire genome of strain H37Rv was a benchmark for Mycobacterium tuberculosis research (1). This achievement ushers in the era of genome-wide functional and comparative genomics for this organism. At present, the most powerful enabling technology of the postgenomic era is microarray-based hybridization. Microarrays, by whatever means they are fabricated, contain surface-bound representations of each open reading frame (ORF) of a sequenced genome. Thus, they provide a method for parallel sampling of thousands of different genes within a complex pool of nucleic acids. Microarray gene capacity readily accommodates the number of ORFs in the relatively small genomes of bacteria and yeast and, in principle, can accommodate the entire genetic repertoire of complex multicellular animals. Below, we discuss our fabrication and use of an M. tuberculosis microarray, containing representations of each of the identified 3924 ORFs of this organism. We will describe two applications of this method. In the first-microarray-based gene response, i.e., transcript profiling - we ask the question: which genes are selectively expressed under a particular condition of growth, in a particular host compartment or as a result of inhibition of a metabolic or biosynthetic pathway? In the second, comparative genomics, we use a microarray containing the ORFs of one strain or species to identify ORFs deleted or absent from a second strain or species whose genome sequence may not have been determined. In this manner, microarray-based comparative genomics seeks to learn the ORF-by-ORF relatedness of two similar, but nonidentical organisms whose biological differences are under investigation. Examples of each application have been applied to M. tuberculosis (2,3).